Glyceraldehyde-3-phosphate dehydrogenase is a nonhistone protein and a possible activator of transcription in neurons.
A single-stranded DNA-binding protein of Mr 35,000 (35K protein) was isolated from calf cerebral cortex by affinity chromatography on immobilized double-stranded and single-stranded DNA. Its localization in the nuclear compartment was demonstrated by immunohistochemistry. Previous studies had uncovered a homologous nonhistone chromosomal protein in the nuclei of rat cerebral cortex neurons, cerebellar neurons, oligodendrocytes, and liver cells. The rat protein accumulated in the nuclear compartment of neurons in exact temporal coincidence with the arrest of cell division and the initiation of terminal differentiation. Therefore, in the present work, the 35K protein was tested for an activating role in RNA transcription. During the course of this study we became aware that the 35K protein was identical to a glycolytic enzyme, glyceraldehyde-3-phosphate dehydrogenase (GAPDH, EC 1.2.1.12). When authentic GAPDH from rabbit skeletal muscle was injected into Xenopus laevis oocytes, it greatly stimulated RNA polymerase II transcription, whereas the 35K protein from calf brain did not. This apparent discrepancy was partially resolved by the finding that rabbit muscle GAPDH could be fractionated into two components by affinity chromatography on single-stranded DNA cellulose. Only 5% of the applied protein was retained on the column and could be eluted with a shallow salt gradient identical to the one used for the isolation of the 35K protein. This single-stranded DNA-binding component of rabbit muscle GAPDH did not stimulate transcription. Apparently, the 35K protein from calf brain corresponded to this single-stranded DNA-binding subfraction, which explained its failure to activate transcription.(ABSTRACT TRUNCATED AT 250 WORDS)